Material and Method
Our study was performed with approval of local ethics committee of XXX Training and Research Hospital and informed consent was taken from all patients. 60 eyes of 30 patients who were exposed to blunt trauma and applied to XXX Training and Research Hospital eye policlinic or emergency department and regular follow-up were included in the study between january 2015 and february 2016.
Demographic data such as age, gender, background, and family history of the participants were recorded. Patients with ocular pathology other than ocular pathologies caused by blunt eye trauma detected prior to or at the time of trauma were excluded from the study.
Patients' eyes not exposed to trauma were accepted as control group.
The best corrected visual acuity at the initial examination of the patients was assessed with a Snellen chart and converted to a matched equivalent of LogMAR (Reichert company, Reichert, INC, NY, USA). Intraocular pressures measured by Goldmann applanation tonometer were evaluated. Detailed anterior segment and fundus examination were performed.
Fundoscopy was performed using a slit lamp, a biomicroscope and 90 dioptric non-contact lenses (Volk
Introductıon
Approximately nineteen million humans are confronted with monocular blindness and low visual acuity as a result of blunt eye trauma all over the world. Even minor eye injuries may cause considerable morbidity and loss of work [1] . Ayşe, et al. viewed all of ocular trauma presenting to the Emergency Department for two years and 100 of 203 patients (48%) showed blunt eye trauma in a prospective study. Blunt trauma can lead to many pathologies such as corneal abrasion, subconjunctival hemorrhage, traumatic angle recession, traumatic iris defects, commotio retina, traumatic hyphema, retinal and choroidal hemorrhage, retinal detachment, lens dislocation and subluxation, vitreous hemorrhage, traumatic cataract [2] .
OCT (optical coherence tomography) was first developed by Huang, et al. in the Massachusetts Institute of Technology and published in 1991 as a diagnostic imaging modality [3, 4] .
Although it was originally designed to be able to examine the posterior segment, analysis of anterior segment structures began in 2008 with the addition of the anterior segment module. OCT is a valuable diagnostic and follow-up method frequently used in our clinic for the evaluation of anterior and posterior segment.
We evaluated the patient's anterior and posterior segment of the eye injured by blunt trauma with the help of OCT within the first three days who applied to Table 2 shows the cause of injuries; %33 (n = 10) of injuries followed a punch in the face, %30 (n = 9) were traffic accident, %23 (n = 7) were fall, %13 (n = 4) were bottle cap hit.
The best corrected visual acuity was 0.87 ± 0.39 in the injured eye and the mean best corrected visual acuity was 0.10 ± 0.15 in the healthy eye. The difference between the visual acuity mean values of two groups was statistically significant (p < 0.001). Mean intraocular pressure in injured eye was 20.2 ± 5.13 mmHg and mean intraocular pressure in healthy eye was 13.4 ± 3.0 mmHg. The difference between the intraocular pressure the two groups' mean values was statistically significant (p < 0.001). Mean corneal thickness in injured eyes was 594 ± 93.1 µ and mean corneal thickness in healthy eyes was 542 ± 42.1 µ. the difference between the corneal thickness mean values of the two groups was statistically significant (p = 0.011). The mean central macular thickness of the injured eye was 221 ± 16.8 µ and the mean central macular thickness of the healthy eye was 220 ± 16.8 µ. The difference between the average values of the macular thicknesses of the two groups was not statistically significant (P = 0.767) ( Table  3 ).
The mean age of seventeen patients diagnosed with traumatic hyphema was 24 ± 35 (range 9-57 years). One of 17 patients who had a traumatic hyphema diagnosis had commotio retina. Eight of patients diagnosed with traumatic hyphema showed is/os band seperation in the macula on oct ( Figure 1) . One of these patients also had a commotio retina. In one of these eight patients, retinal undulation and separation between Bruch's membrane and RPE were observed ( Figure 2 ), while in another patient hyperreflectivity was observed in RPE ( Figure 3 ). There were no morphologic changes in the macular OCT of two patients who were diagnosed with commotio retina. One patient had a corneal cyst appearance in the anterior segment OCT (Figure 4) . In another patient who had a traumatic hyphema, showed seperation at the RPE at the inferior temporal fovea ( Figure 5 ).
All analyzes were performed using the SPSS 17.0 statistical package program. The normal distribution fit of the numerical variables was tested with the Shapiro Wilk Test. Categorical variables were described by frequency and percentage, numerical variables by mean and standard deviation. The relationship between the Optical Inc., Mentor, OH, USA) 20 minutes after 0.5% tropicamide was instilled two times for five minutes. Anterior segment and macula images of the patients were performed with SD-OCT (Spectralis, Heidelberg Engineering Inc., Heidelberg Germany). The patients whose posterior segment can not be evaluated were done b mod usg (Optosotiscan 3000 B/A and UBM ophthalmic ultrasound system). Macular OCT was done the closest that the corneal edema allowed. The anterior segment oct was made to pass through the corneal center. The measurements and evaluations were carried out by the same person. The best corrected visual acuity, intraocular pressures, central corneal thickness and macular thickness of the eye injured by blunt trauma were compared with healthy eyes.
Results
The mean age of the patients included in the study was 29.7 ± 18.5 years (range 9-68 years) 24 (80%) patients were male and 6 (20%) patients were female.
Only one eye of the patients was affected by trauma. When evaluated for diagnosis; 3 (10%) patients had commotio retina, 8 (26.7%) patients had corneal epithelial defect, 17 (56.6%) patients had traumatic hyphema and 2 (6.7%) patients had corneal lamellar laceration (Table 1) . Traffic accident %30( n = 9) Fall %23 (n = 7)
Bottle cap hit %13 (n = 4) 
Discussion
Ocular trauma is an important cause of blindness and visual impairment. The most common form of ocular trauma is closed globe trauma. In closed globe trauma, the force on the eye surface is transmitted to the posterior segment, leading to retinal and choroidal complications [5] . two categorical variables was investigated using the non-parametric Chi-square test (Fisher's Precision Test/Precision Test). The difference between the two independent sample averages was tested with the Mann Whitney U Test. The study was performed at 95% confidence level (p < 0.05 was considered statistically significant). develop during follow-up and inadequate treatment are not responded to in a timely manner, visiual prognosis may significantly be affected. It may be the cause of the ambliyopia in children and loss of work in adults. The most common diagnosis in this study was traumatic hyphema (56.6% n = 17). The other diagnoses were corneal eptitelial defect, commotio retina and corneal lamellar laceration. As the level of hyphema rise, visual acuity decreased. Eight of hyphema patients had retinal disorders in macular oct. None of patients showed permanent blindness. In follow up which was almost mean five months these oct findings has been lost and visual acuity increased.
The first OCT devices were produced for the posterior segment, but using 1310 nanometer wavelengths allowed the anterior segment to be evaluated. AS-OCT can reveal lesions that are difficult to diagnose by routine biomicroscopic examination in blunt globe trauma patients.
Edward Wylegala and colleagues reported that AS-OCT has an important role in ocular trauma in promoting the diagnosis of ocular surface injury and intraocular lesions [9] . in this study, we used AS-OCT to evaluate central corneal thickness in blind traumatized eyes. It is found a significant increase in central corneal thickness according to healthy eyes in trauma patients. Corneal thickness increase was also present in cases with clinically undetected corneal edema. It is detected a corneal cyst in a patient's OCT. Ocular trauma has been reported to occur especially in children and adolescents [6] . In our study, 72% of the patients were between 11-17 years of age. In addition, blunt eye trauma in our study was detected in males at a rate as high as 80%. It may be that men spend more time in the social and business life than women in both childhood and adulthood, and spend more time outside the home. The four phases of blunt injury are compression, decompression, overshooting and oscillations. Anterior and posterior compression of the globe at the cornea results in equatorial expansion. The anterior-posterior diameter of globe decreases by as much as 41% and the equatorial diameter increases up to 128% of normal. Blunt globe trauma causes the conjonktival edema and tear, corneal edema, hemorrhage (disc hematic), corneal tears (descement membrane tears), iris and corpus ciliaris edema, iritis, hyphema, angular recession, subluxation of the lens, subepithelial lens opacities, traumatic cataract, vitreous hemorrhage, choroid hemorrhage and detachment, retinal edema, retinal hemorrhage, retinal tear and retinal detachment. Edema and rupture of the optic nerve have been reported [7, 8] . Şebnem H, et al. Reported that the most affected structure was the anterior segment, and that hyphema, corneal epithelial defect and corneal edema were the most common pathologic findings [6] . Traumatic hyphaema is a situation where ophthalmologists often encounters and the patient confused and panicked because of the sudden decrease in vision. If complications that may complex. OCT will be preferred by ophthalmologists for diagnosis and follow-up because it is a noninvasive, easiliy applicable, repeatable and it can detect clinically undefined changes in patients with blunt trauma.
OCT is a noninvasive, easily reproducible tool that can be used to detect macular trauma. The structural changes that can be avoided by the clinician's view can be revealed with the help of OCT [10] . In this study, we evaluated central macular thickness, retinal layers, retina-choroidal junction in the posterior segment. n a recent study using OCT, it was shown that macular thickness and volume did not differ from normal eyes after trauma [7] . In this study, we found that there was no significant difference in central macular thickness due to trauma.
The commotio retina (Berlin's edema) was described by Berlin in 1873 te blunt eye trauma. The characteristic feature is retinal opacification [11] . Damage to retinal pigment epithelium and the outer layer of the photoreceptor are thought to cause this opacification. Loss of photoreceptor is accompanied by low visual acuity. Mansour, et al. showed retinal photoreceptor outer segment and retinal pigment epithelium damage in OCT in commotio retina [12] . In many studies, increased hyperreflectivity was detected in the outer segment of the photoreceptor in OCT images in commotio retina [13] [14] [15] . In this study, eight patients with blunt eye trauma and severe visual loss showed that the photoreceptor outer segment separated from the retinal pigment epithelium. One patient had hyperreflectivity in the outer segment of the photoreceptor. Six of the eight patients with these findings were under 20 years of age.
Despite the detailed fundus examination at the earliest time to see the entire posterior segment, only one of the patients with detachment between the photoreceptor outer segment and the retinal pigment epithelium had a clinical commotio retinal diagnosis. This finding has shown that the findings of commotio retina can be detected in macular OCT, which is performed clinically in patients who have not detected the commotio retina and are suffering from severe visual loss.
This study has limitations, especially with regard to the relatively small sample size. However, it was consistently observed that commotio retinae not otherwise associated with other traumatic retinopathies was not associated with significant functional changes to the retina and those histological abnormalities observed were fully resolved.
In conclusion, when commotio retinae was the sole retinopathy found upon fundus examination, OCT demonstrated normal retinal structure or transient abnormalities mainly observed at the IS/OS and RPE
